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points out that Harriot calculated (.9997O92387)675 in a similar 
way. See [Pepper 1967/1968, 3711.) 
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JOHN VON NEUMANN AND NORBERT WIENER. By Steve Heims. Cambridge, 
Mass., and London (M&T. Press). 1981. 
Reviewed by Garrett Birkhoff 
Harvard University, 
Cambridge, MA 02138 
Norbert Wiener (1894-1964) and John von Neumann (1903-1957) 
were remarkable mathematicians who shed light on many scientific 
questions. Summaries pf their contributions, written by leading 
experts who knew them well, may be found in the Bulletin of the 
American Mathematical Society [l]. These include appreciative 
but objective biographical notes. Also available are Pesi Masani's 
authoritative survey of Wiener's life and work, Wiener's own two 
frank autobiographies, Ulam's account of many personal contacts 
with von Neumann, and Goldstine's description of von Neumann's 
contributions to computers and computing [2]. These, and their 
own collected works [von Neumann 1963; Wiener 1976-19791, are the 
best sources of first-hand information about these two great 
scientists. 
Steve Heims' "double biographical essay" [H, xi] lacks the 
authenticity of these primary sources. Like Constance Reid's 
excellent Hilbert and Courant: G&tingen and New York, it is 
based on oral interviews and extensive reading. But, unlike her 
books, it is discolored throughout by the author's intrusion of 
political bias and psychoanalytical interpretation. 
Wiener and von Neumann had contrasting backgrounds and tem- 
peraments [3]. Wiener's father came to the United States from 
Russia and was a Utopian socialist and vegetarian, but married 
the daughter of a well-to-do merchant and became a Harvard pro- 
fessor. Extremely ambitious for his son, he forced the boy 
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Norbert to recite for hours on end. The short-term result was 
a Ph.D. (in philosophy) at 18; the final outcome was a broadly 
educated intellectual with a wealth of general knowledge. In 
between, Wiener spent 10 unhappy years finding his place in 
society. 
Von Neumann's father was a successful banker who became rich 
and was given an honorary title while Austria-Hungary was still 
a monarchy. Von Neumann, also "something of an infant prodigy" 
[Wiener 1956, 1753, was 9 years younger than Wiener, and was 
"engaging in elaborate battles with toy soldiers" [H, p. 411 
during World War I, while Wiener was spending two miserable years 
as a misfit at the Aberdeen Proving Ground. As an adult, von 
Neumann was worldly and cosmopolitan, whereas Wiener always 
retained a strong tinge of New England puritanism. 
Far more important than their backgrounds and personalities, 
of course, are their scientific contributions. Von Neumann's 
best purely mathematical research was done between 1925 and 1940; 
Wiener's between 1921 and 1935, about 5 years earlier. In the 
192Os, both had originated new concepts basic for the mathematical 
description of physical phenomena. Wiener first constructed a 
countably additive measure appropriate to Brownian motion in the 
infinite-dimensional "space" of continuous functions, and then 
generalized it to random functions having an arbitrary power spec- 
trum. Von Neumann, after extending the Hilbert-Schmidt theory of 
(bounded) integral operators to unbounded self-adjoint differen- 
tial operators on "Hilbert space," used this theory to provide 
rigorous and consistent mathematical foundations for quantum 
mechanics. 
To appreciate these highly technical contributions, one must 
be familiar with measure theory, the Dirichlet principle, Hilbert 
space, bounded linear operators, and "rings" in the mathematical 
sense--as well as with such physical notions as Brownian motion 
and spectrum. Heims' attempts to explain their ideas in non- 
technical language, though adequate for nonscientists, will have 
little value for future historians of mathematics. 
By the early 193Os, when von Neumann became 30 and Wiener 
40, both were internationally famous and leaders in American 
mathematics [4]; see [Tarwater 1977, 60-671. Heims' book de- 
scribes nicely Wiener's sense of social democracy, and his appre- 
ciation of the New England landscape. But its emphasis on "the 
normal life of mathematics professors" during the 1930s fails 
utterly to bring out the contagious feeling of intellectual ex- 
citement which Wiener and von Neumann, through their brilliant 
papers and conversations, communicated to aspiring younger math- 
ematicians. (It also ignores Wiener's insatiable thirst for 
recognition, which was the subject of many jokes.) 
More significant is Heims' description of World War II as a 
"watershed." Indeed, it was not only a watershed between Little 
Science and Big Science, it also very specifically shifted Wiener's 
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and von Neumann's interest from purely scientific questions to 
practical problems, for the rest of their lives. Both men had 
superb technical and mental qualifications for making this change, 
but they responded to its challenges very differently. 
For the war effort against Hitler, von Neumann's effectiveness 
was incomparably greater than Wiener's, a fact of which Heims 
seems unaware. This may have been because von Neumann was younger 
and more flexible, or because he was more objective, or because 
he was simply easier to get along with. 
Whatever the reason, as Mina Rees states, von Neumann's role 
was "unique, not only during the war, but after its conclusion. 
He was a consultant or other participant in so many government 
or learned activities that his influence was very broadly felt." 
[Rees 1980, 6091 In contrast, Wiener's contribution to victory 
over Hitler was minimal. Although his "prediction theory" was 
brilliant and influential, his proposals for applying it to anti- 
aircraft fire control were judged impractical by his military 
sponsors and their scientific advisers. Warren Weaver, who 
directed Wiener's war work [p. 1831, told me that Wiener deeply 
resented this rejection; this resentment may have intensified 
Wiener's strongly antimilitary postwar stance. 
Heims' book is at its best in describing the strong "mutual 
interest" that the two men had, as of 1945, in analogies between 
computers and the human nervous system (automata and robots) [S]. 
Wiener laid grandiose plans for an institute at M.I.T., with 
himself and von Neumann as leaders, to exploit these analogies. 
But instead of joining Wiener, von Neumann obtained government 
support for a computer to be built at the Institute for Advanced 
Study in Princeton, with Wiener's wartime co-worker Julian Bigelow 
as its chief engineer. Indeed, although they both participated 
in meetings concerned with these analogies during 1945-1951, 
their views increasingly diverged (von Neumann was much more down- 
to-earth and realistic). 
Heims also gives a sympathetic description of Wiener's sub- 
sequent attempts to disseminate his ideas about "cybernetics" 
(alias "artificial intelligence"). These efforts led to the 
establishment of Institutes of Cybernetics in Russia, Germany, 
and elsewhere. But Heims fails utterly to indicate the scope 
and importance of von Neumann's postwar work on computers. 
A glance at the last two volumes of von Neumann's Collected 
Works makes it clear that von Neumann's dominant interests during 
the last postwar decade of his life were in designing powerful 
(sequential, digital) computers, and in devising methods for 
using them to solve scientific and engineering problems. Though 
in constant demand as consultant and lecturer, he found time to 
write over 1000 pages of seminal contributions to this then new 
field. His enormously influential achievements in it are the 
theme of [Goldstine 1972, Part Three] and will doubtless be the 
subject of many future appraisals [6]. They include the founding 
of numerical fluid dynamics and the theory of automata [7]. 
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A nontechnical explanation of von Neumann's contributions to 
the design and use of computers could have been fascinating. 
Instead, Heims devotes his last 185 pages [H, pp. 230-4141 to a 
highly prejudiced attack on American nuclear policy, exaggerating 
von Neumann's role in shaping it. It would be inappropriate to 
review here President Truman's decisions to bomb Hiroshima and 
Nagasaki, and to develop an H-bomb, or the advice on which he 
based these decisions [8]. But it is appropriate to mention von 
Neumann's positive role in encouraging international cooperation 
in developing peaceful uses of nuclear energy [9]; Heims seems 
to disapprove of these uses also. 
Even more deplorable than Heims' inadequate account of von 
Neumann's scientific achievements is his misrepresentation of 
von Neumann's personality. Heims depicts von Neumann as a "hard- 
boiled strategist" [H, p. 2471 having an "enthusiastic and lucid 
commitment to technical horrors" [lo]. As evidence, Heims cites 
what Ulam [1976, 2111 has termed "the notorious Shepley-Blair 
account . . ..'I also observing that "their subsequent book was 
later discredited because of the misinformation that it con- 
tained" [ll]. 
Heims' caricature of von Neumann's postwar role is reminiscent 
of Freud's fictionalization of Woodrow Wilson in [Freud and 
Bullitt 1966) [12]. This book portrays Wilson as an effeminate 
"momma's boy," afraid to confront Lloyd George and Clemenceau in 
a "masculine" way (by threatening England and France with eco- 
nomic disaster in 1919) so as to achieve a less punitive Ver- 
sailles treaty. Ironically, whereas Freud attacked Wilson for 
being an emotional idealist, Heims attacks von Neumann for his 
unemotional Realpolitik, which he contrasts with Wiener's human- 
ity and idealism. 
Von Neumann's prolonged involvement in weapons research can 
best be understood against the background of Adolf Hitler and 
Josef Stalin. From the Hitler-Stalin pact of 1939 until Stalin's 
death in 1953, the threat of world domination by a cruel totali- 
tarian dictatorship was very real. Although 25 years younger, 
von Neumann only outlived Stalin by three years. 
It is true that von Neumann tried to be an unemotional real- 
ist politically. But this was because he regarded himself as an 
objective scientist (in fact, with a delightful sense of humor). 
During the postwar years of high technology, he also tried to 
become a practical man of affairs, but he never aspired to po- 
litical influence. By exaggerating von Neumann's political 
motivations and influence, while saying little about his great 
postwar contributions to the development of computers and sci- 
entific computing [131, Heims' book has done a depressing dis- 
service to the history of science. 
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NOTES 
1. Special issues in Vols. 72 (19661, No. 1, Part II (145 
pp.),and 64 (19591, No. 5, Part 2 (129 pp.). 
2. See [Masani 19811, [Wiener 1953, 19561, [Ulam 19761, and 
[Goldstine 19721 in the list of references. For brevity, Heims' 
book will be designated below as [HI. 
3. This contrast is brilliantly described in Rudolf Peierls' 
review of Heims' book in the New York Review of Books of Febru- 
ary 18, 1982, pp. 16-18. The review is aptly headed "Odd Couple." 
4. Curiously, although von Neumann attended many meetings 
of the American Mathematical Society, and the 1935 Topological 
Conference in Moscow [Ulam 1976, 66-671, he did not attend any 
of the International Mathematical Congresses of 1928, 1932, or 
1936. 
5. Wiener's Cybernetics (1948, 196) best expresses his 
ideas. Von Neumann's earlier thoughts on automation are in his 
1951 article in Cerebral Mechanisms in Behavior (L. Jeffries, 
Ed.; Wiley, 19511, his later conclusions are in his posthumous 
Computer and the Brain (Yale University Press, 1958) and his 
Theory of Self-Regulated Automata (Arthur W. Burks, Ed.; Univ- 
ersity of Illinois Press, 1966). 
6. Goldstine has two obvious qualifications: He collaborated 
with von Neumann in the postwar years, and later became a vice 
president of IBM. For further information on pioneer contribu- 
tions, see [Metropolis 19801 and Annals of the History of Com- 
puting 2 (198OL 349-362.. 
7. See S. Ulam, Bulletin of the American Mathematical Soci- 
ety (1958), pp. 25-39, and C. E. Shannon, Ibid., pp. 123-129. 
This reviewer will discuss von Neumann's contributions to numer- 
ical fluid dynamics in a forthcoming book. 
8. H. D. Smythe does not mention von Neumann in his official 
"Atomic energy for military purposes," Reviews of Modern Physics 
17 (1945), 351-469. General Groves does mention von Neumann as 
joining Oppenheimer in helpful discussions. 
9. The First International Conference on the Peaceful Uses 
of Atomic Energy took place in Geneva (fittingly) in 1955, after 
Stalin's death and while von Neumann was on the Atomic Energy 
Commission. 
10. Quoted from Robin Rider's review in Science 212 (19811, 
1496. 
11. See more generally [Ulam 1976, 209-2441 for some rele- 
vant aspects of the authentic story of the H-bomb. Bell's mildly 
malicious "from peasant to snob" fictionalization of Laplace was 
refuted by E. T. Whittaker in the Mathematical Gazette, February 
1949. 
12. Written in the 192Os, it was wisely not published at the 
time. Edited after Freud fled Vienna in 1939, the book finally 
came out in 1966. E. T. Bell's fictionalization of Galois, 
240 Reviews HM 10 
recently exposed by Tony Rothman (with Alexander Dumas as a 
surprising witness!) in the American Mathematical Monthly 89 
(1982), 84-106, was at least not malicious. 
'13. See the references cited in footnotes 5 and 6 above, 
and the paragraphs of this review in which they are cited. 
14. See especially Marshall Stone's review of Heims' book, 
Bulletin of the American Mathematical Society 8 (1983), pp. 395- 
399. 
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